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Mertonuueckne ykazaHus Uisi TpakTudeckux pabor mo mucturmimHe OIT 03
DJEKTPOTEXHUKA M 3JEKTPOHUKA COCTABJIEHBI B COOTBETCTBUHU C TPEeOOBAHMSIMHU
®I'OC CIIO x mNOArOTOBKE BBIMyCKa JJIs TOJYYEHHUS KBaTH(PUKAIIUH.
[Ipenna3zHayeHsl A1 CTYJEHTOB, OOydwarolmuxcsi o crneunanbHoctu 23.02.07
TexHuueckoe OOCITyXKMBaHME€ M PEMOHT JBHUrarejeil, CUCTEM M arperaTroB
aBTOMOOMIIEN



IlosicHuTeIbHAS 3aNIUCKA

Metoanyeckie yKazaHUs U BBINOJHEHMA TMPaKTHYECKHUX padoT Mo ydeOHOH
mucuumuinHe OI1.03 DrnekTpoTexXHUKa W 3JEKTPOHMKA pa3pabdoTaHO AJis CTYAEHTOB 2 Kypca
cneuuanbHoctd  23.02.07 TexHuueckoe OOCTy>KMBaHME W PEMOHT JBUTATeNell, CUCTEM H
arperaToB aBTOMOOMJIEH Metoanyeckue yKa3aHusl aJpecoBaHbl CTYAEHTaM OYHOU (pOpMBI
00y4eHwus.

[Tepeuens mpakTHYECKUX paboT

Ne Ha3zBanue paboTsl O6wéM yacoB | Crpanuna
paboThI Ha
BBINOJIHEHHUE
paboTsI
1 CxeMbl CO CMEILIaHHbIM COeIMHEHHEM KOHJIeHCaTOpoB. Pacyér 2 3-4
LEMneH.
2 Pabota co cxemamu: CTpyKTYpHBII aHAJIN3 CXEMBI; YTEHHE CXEM; 2
3akoHBI Kupxroda; cocTaBieHnt ypaBHEHUH 1O 3aKOHAM 5.8
Kupxroda. )
3 Pacuér neneit MeTo1oM CBEPTHIBaHUST AHAIN3 pabOTHI 2
NIEKTPUUECKUX LENeH NPy U3MEHEHUH OHOTO U3 apaMeTpoB 9-10
4 Pacuér neneii pa3nuuHbIMI METOJAMHU 2 11 -
5 KontponsHas pabota: Pacuér neneii pa3nuuHbIMA METOAAMU 2
6 Pacuétr MaruuTHBIX LEenen 2
7 OmnpeneneHye napaMeTpoB BeIMYUH IEPEMEHHOTO TOKa 2
8 Pacuér neneii ¢ AByMs mapameTpaMmu 2
9 Pacuér nepasperBnénnoit nermn RLC 2
10 Pacuér Tpéxdasnoii menu mo BEKTOPHOH AUarpamme 2
11 KonrponpsHas paboTa: Pacuér neneii mepeMeHHOr0 ToKa 2
Ilepeuens J1abopaTOpHBIX padoT
Ne Ha3zpanwue paboTsr O0BEM Crpannma
paboTHI 4acoB
1 HHcTpyKTax Mo TexHuKe 6e30nacHOCTH. MeToandeckre YKa3aHus o 2

MPOBEJICHUIO J1a0OPaTOPHBIX padoOT

1 DJeKTpUIecKre TPUOOPHI 2

2 HUccnenoBanue pa3iuyHbIX PEKUMOB pabOThI 3JIEKTPUUECKOH Lienu 2




IIOCTOSAHHOI'O TOKa

3 HccenenoBanye 1eny MOCTOSHHOTO TOKA C MOCIIEI0BATEIEHBIM 2
COCIIMHEHHUEM PE3UCTOPOB

4 UccnenoBanune 1ienu mMOCTOSIHHOTO TOKA C MapaieIbHBIM 2
COCJIMHEHUEM PE3UCTOPOB

5 HccnenoBanue ey ¢ MOCIeI0BATENbHBIM COSIMHEHUEM KaTyIIKH 1 2
AKTHBHOTO COMPOTHUBIICHUS, BIUSIHHAEC ()/MATHUTHOTO CEPACYHUKA HA
paboTy AIMEKTPUICCKON TIeTTH

6 HccnenoBanune 1enu ¢ mMocie10BaTeIbHBIM COETUHEHNEM KaTYIIKHA U 2
KOHIeHCaTopa. Pe3oHaHC HaNpshKeHUI

7 IIpoBepka BHINOIHEHHUS CBOIICTB PE30HAHCA HANPSKEHUN pacuE€THBIM 2
METO/I0M
8 HccnenoBanue Tpéx(ha3HOM Ienu coeTMHEHHUE 3Be3/1a 2

IIpakTnyeckoe 3ansitue Ne 1

CXEMbI CO CMEINTAHHBIM COEAJMHEHUEM KOHAEHCATOPOB

Heas padorsl. [IpuobpecTr HaBBIKK pacyéTa Ienel CO CMEIaHHBIM COeIMHEHHEM KOHIEHCATOPOB U
IIPOBEPUTH BBINIOJIHEHUE 3aKOHA COXPAHEHUS 3apsia U JIEKTPUUECKON SHEPIUN.

KoHnTtpoas: mposepounas pabota 0 HHANBUAYATBHBIM KapTOUKaM.

33[{3]1](16. ITo ,I[aHHOfI CXEME paCCUUTATb YKA3aHHBIC BCJIMUYWHBI: SKBUBAJICHTHBIC EMKOCTHU PA3JIMYHBIX
Y4acCTKOB 1 Bcei [CTIU, HAIPSHKCHUA U 3apsaabl Ha OTACJIBHBIX YUaCTKax U BCelt 1enu, SHEPIUuro
KOHACHCATOPOB U MPOBEPHUTH BBIMMOJIHCHHUEC 3aKOHA COXPAHCHU A BHeKTpI/I‘IeCKOﬁ OHCPIHH.

3aaHue COCTOUT U3 CIICAYIONIMX 3TANOB PaboTHI:
1. TlpouuTath cxeMy: ONpEAEIATh BUJ COSAUHEHHS SJIEMEHTOB;
BBIICJIMThH YYaCTKH C TIOCJIEOBATENbHBIM U MapaJlIeIbHBIM COEANHEHNEM KOH/IEHCATOPOB.
1. CaepHyTb 1IeTIb, HAUTH SKBUBAJICHTHYIO EMKOCTH;
2. PaccuuTath 3apsibl, HANPSHKEHUS Ha YKA3aHHBIX y4acTKaX, YHEPTUIO KOHJIEHCATOPOB;

3. HpOBGpI/ITL BBITTOJTHCHUEC 3aKOHA COXPAHCHUS BHCKTpH‘{CCKOfI OHCPIUH.

Bapuant Ne 1. Tpu xonnencaropa ¢ émxocteio C,= 0,2 Mmx®, C, = C; = 0,4 Mx® coennHEHEHI 110 CXeMe U
MOJKJIIOYEHBI K HICTOYHUKY ITOCTOSHHOTO HanpspkeHust 250 B. Haittu o6uuii snexTpuueckuit 3apsia, 3apsag u
HaNpsOHKEHUS Ha OTAEIbHBIX KOHJEHcaTopax. OnpeaenuTs JMeKTPUUECKYI0 SHEPTHUIO, 3a1acéHHYIO Beeil
OaTtapeeil KOHAECHCATOPOB

|
|
C:

el
1

Bapuant Ne 3




Tpu kounencaropa ¢ éMkoctbio C,= 1 Mk®, C, = 1 Mkx®D, C; =2 Mk®D coeTUHEHBI 110 CXeMe U TOAKITIOUEHBI K
HCTOYHHKY TIOCTOSTHHOTO HanpshkeHus 120 B. Haiitu o01ryro éMKOCTh, OOIIHIA DIIEKTPUYESCKUI 3apsi, 3apsia U
HaNpPsDKEHHS Ha OTAEIBHBIX KOHIeHcaTopax. ONpenenuTh AIeKTPUUECKYIO SJHEPTHIO, 3aMacéHHYIO BCeH
Oarapeeil KOHJEHCATOPOB

L=

L=l

3
Bapuant Ne 4

[To nanHO# cxeme onpeneIuTh OOy EMKOCTh, OO AIEKTPUUSCKUI 3aps, 3aps1 U HAITPSDKCHUS Ha
OT/ETBHBIX KOHACHCaTOpax. OnpeeNuTh AISKTPUICCKYIO SJHEPTHIO, 3aNIacEHHYI0 BCel OaTapeei
KoHaeHcaTopos, ecian C,= 1 Mxk®d, C, = 1,5 Mx®, C; = 2,5 mx®d, C, = 0,5 Mmx®, BxoaHoe Hanpsokenue 15 B
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Bapuant Ne 6

[To nanHO# cxeme ompeneauTh OOIIY0 EMKOCTh, OOIIHIA AIEKTPHUCCKUI 3aps, 3apsil U HAITPSDKCHUS Ha
OTJIEIbHBIX KOHACHCATOPAX, JICKTPUIECKYIO SJHEPTHIO, 3aacéHHy 0 Beeil barapeeit koHaeHcaTopos, eciu C,=
C, =40 MxD,

C,=30 Mmx®, C, =60 Mmx®d, U=120B



Bcero 24 BapuanTa

BbinoiHUB padoTy, CTYIEHT A0JIKEH:
3namo:

1.  Onexmpomexuuueckyio mepmunonocuro: INEKTpUIECKasi EMKOCTh, IEKTPUUECKOE HAIPSKCHUE,
ANEKTPUYECKUH 3apsiJ], SHEPTHs KOHICHCATOPA.

2. OcHogHble 3aKOHbL U npuHyunbsvl meopemuuecxaﬁ INNEKMPOMEXHUKU. CaoiicTBa OoCJICA0BATCIbHOTO U
apaJiyICIbHOTI0 COCAMHEHUA KOHJICHCATOPOB,; 3aKOH COXPaHCHUA SHCPTUN

Ymemn:

1. YwuraThb NPUHOUIIUATIBHBIC, JICKTPUICCKUEC U MOHTAXKHBIC CXCMbI: ONIPCACIATL BUA COCTUHCHUSA
KOHACHCATOPOB;

2. Hcnonb3oBaTh OCHOBHBIE 3aKOHBI Y NIPUHIUIIBI TEOPETUUECKON STMEKTPOTEXHUKU U HIEKTPOHHOU
TEXHHUKH B IPO(ECCHOHATBHON ACATEIHPHOCTH: pacuéT eMKOCTEH, 3aps10B M SHEPT Uil IIPU pa3IUIHBIX
COECIUHEHUAX KOHACHCATOPOB.

IIpakTnyeckoe 3ansitue No 2
CTPYKTYPHBIV AHAJIU3 CXEMbI, YTEHUE CXEM,
COCTABJIEHUE YPABHEHHI 110 3AKOHAM KUPXT'O®A.

ean paGoTsi:

Hay4uThbcs 9uTaTh CXEMBI ANEKTPUYECKUX IIeTieil;

ITproOpecTr HaBBIKM COCTABJICHNS ypaBHEHHMH 110 3aKoHaM Kupxroda;
Koutpoas: mposepounas padota 1o HHANBUAYATHHBIM KapTOUKaM.

3amaHue COCTOUT U3 CICAYIOIIUX TANOB PaOOTHI:



1. HapucoBaTb cxeMy 3JIEKTPHUYECKOIl e (CoOI0ast: TOPSIOK CIICAOBAHUS SJIEMEHTOB U Pa3MephI
anemeHTOB coryacHo ['OCT 2.702 -75)

2. TlpouuTaTh JaHHYIO CXEMY:

a) ONpeAeIUTh CTPYKTYPHBII aHAINU3 CXEMBbI: KOJIMYECTBO BETBEM, BCEX Y3JI0B HE3AaBUCUMBIX Y3JIOB,
HE3aBUCUMBIX KOHTYPOB.

0) 110 CTPYKType CXEMBI ONPEJIEITUTh:
- KOJIMYECTBO TOKOB B IaHHOH cXeMe,
- KOJINYECTBO HE3aBUCHMBIX ypaBHEHHH 0 AByM 3akoHaM Kupxrooa,
- KOJIMYECTBO HE3aBUCUMBIX ypaBHEHHH 10 nepBoMy 3akoHy Kupxroda,
- KOJIMYIECTBO HE3aBUCHMBIX ypaBHEHHI 110 BTOpOMY 3akoHy Kupxroda
3. 3anmcaTh He3aBUCUMBIC ypaBHEHHS 10 3akoHaM Kupxroda
BroinosiHuB padoTy, CTyAeHT J0JIZKeH:
3namp:
1. Onexmpomexnuueckyro mepMuHONO2UIO:
CTpyKTypa cXeMBlL: DIIEKTPUUECKUN y3€1, SIEKTPHUUECKas BETBb, SIEKTPHUECKUN KOHTYD.
1. OcHogmble 3aKOHbL U RPUHYUNBL MeopemuiecKoll sekmpomexnuxu.: 3akoHsl Kupxroga:
- epBHIit 3akoH Kupxroda u npaBuia cCOCTaBICHUS ypaBHCHUIL;
- BTOpoii 3akoH Kupxroda u npaBuna cocTaBieHus ypaBHEHUI
Ymemon:
1. UwuraTh NpUHIUIHAIBHBIC, SIEKTPUICCKUEC U MOHTA)XXHBIE CXEMBI,
KoHTpoabHbIE BONPOCHI:
1. CrpyKTypHBIl aHaJIU3 CXEMBI; ONIPENIEIEHUE: Y3€]1, BETBb, KOHTYP;
3axons! Kupxroda;
IIpaBuna cocraBneHus ypaBHeHHH 1o 3akoHaM Kupxroda;
W3o0pakeHune AMEKTPUIECKIX CXEM;

CocrapneHue ypaBHeHHUH 1o 3akoHaM Kupxrooa;

AN U S

YreHUe cxeM

KpaTKne TEOPETUIECCKHNE CBCACHUSA

Ilpouumams cxemy - 3HAUYUT AaTh MOJIHBINA CTPYKTYPHBIN aHANIN3 LU, 3arucaTh 3akoHbl Kupxroga,
OTIPEICTUTh YYACTKH C PA3TUIHBIMUA COCTMHEHUSIMH 3JIEMEHTOB, BEIOPATh pallMOHATBHBIN METO] pacuéra.

CTQ!KTy pHBIﬁ AHAJIN3 CXEMBbI

3JleKmplllleCKa}l 6emeb - YJ4aCTOK C IOCICA0BATCIBHBIM COCIUHCHUEM 3JICMCHTOB, IO KOTOPBIM IIPOTEKAET
OJHH U TOT K€ TOK;

Onexmpuyeckuii y3ea — MECTO COEAMHEHHS HE MEHee TPEX BETBEl;
Inekmpuyeckuil KOHMyp — 3aMKHYTHIN MyTh 110 HECKOJIBKUM BETBSIM.
[To cTpykTypHOMY aHaIM3y CXEMBI ONPEIENISAIOT KOJINYECTBO:

n, - KOJIMYECTBO BETBEH (n,),

N, - KOJIMYCCTBO BCEX Y3JIOB



N,y - KOJIMYCCTBO HE3ABUCUMBIX Y3JIOB I,y-1y_;

N« - KOJIMYCCTBO HE3aBUCUMBIX KOHTYPOB. HezaBpucumerit KOHTYPOB OTJIMYAIOITAMCS XOTS OBl OJTHOM HOBO#
BETBbIO, TO €CTh BCE CMCIKHBIC KOHTYpPa HE3aBUCUMBI

Ilo xonMuecTBY BETBEW B CXEME OMPEAEISIOT:
1. KOTM4YECTBY TOKOB;
2. KOJIMYECTBY HE3aBUCUMBIX YPABHEHUI COCTABIECHHBIX IO IBYM 3akoHaMm Kupxroda,

Io KoIMYeCcTBY HE3ABUCHMBIX Y3IIOB B CXEME OIPENENISAIOT YUCIO HE3aBUCUMbIX YPaBHEHUH, COCTaBICHHBIX
o nepomy 3akoHy Kupxroda u uncino He3aBUCUMBIX ypaBHeHHI o MYH (MeToay y37mOBBIX HANpsKEHUH )

Ilo xoIMYeCTBY HE3aBUCUMBIX KOHTYPOB B CXEME ONPEAEIAIOT YUCIIO HE3aBUCUMBIX YPAaBHEHHUN,
COCTaBJICHHBIX 110 BTOpOMY 3akoHy Kupxroda, u urcno HezaBucumbIx ypaBHeHuid mo MKT (MeTony
KOHTYPHBIX TOKOB)

Ipumeuanue: N300paxaroT cxeMbl cOOJFOIAS: TIOPSIOK CIICOBAHUS 3JICMEHTOB U pa3Mephl 3JIEMEHTOB
coritacao I'OCT 2.702 -75

Ilepeuiii 3axon Kupxzogha - anreGpandeckasi CyMMa TOKOB B y3JI€ paBHA HYITIO

@+11-12-13+14+15=10

n [*H COCTABASHHWH FpaBH ZHH I:i. EHEH AT ARpSBMAC 3HAEOE.

e N

IIR1 - 12R2 +13R3 =ELl -E2 + E3
MK COCTARN EHUM Y[ ABH KA EHUMATENBHO PACCTABNATE BHAKA NPK 3 L0 0 NALEHHAL HANPAKEHMI. I'Ipaeuna cocmaersieHus ypaeHeHuEl:

1. Toku npuxogsawme B AaHHbIN
y3en, 6epyT CO 3HaKOM «+»,

\% . 0 2. Toku yXoAsime 13 3Toro ysna
: 6epyT CO 3HAKOUM «-»

Cnedcmeue 13 3akoHa Kupxroda: cymma
TOKOB NMpuxoadawunx B ysen BCceraa paBHa

El CyMMe€E TOKOB, BbIXOAALLNX N3 3TOrO y3na:
1 12 . e+ L+ 1+ |s = |+,

“ Rl R Bmopolt 3akoH Kupxsodha.
13 E3 kY
Anzebpauyeckasi cymma 3.0.c. e
' J1I060M 3aMKHYMOM KOHmMype
R b anekmpu4eckol yenu pasHa
anzebpauyeckoll cymme nadeHul
HanpshxeHul 830J1b 3M020 KOHMYPA.

_ tf."l_ :iﬂ"l_ = ifl_ R,

00



lpasuna cocmaesieHusi ypasHeHulino eamopomy 3akoHy Kupxazodha:

1. 30C nonoxutenbHO (NULLYT CO 3HAKOM «+», ecnu HanpasneHua 3C n obxoaa koHTypa —
COBMafaloT, eCv He COBMaJalT — MUHYC «-»;

2. napeHus HanpskeHun IR 6epyTcsi CO 3HAKOM «+», €CNK HanpaeneHnsa Toka 1 obxoaa
KOHTypa coBnagaT, MUHYC, eCfnv He COoBMaaaloT.

Mpumep pelueHns 3agayun

3apaya 1: CocTtaBuTb ypaBHeHUs No 3akoHam Kupxroda Ans 3agaHHoOM cxembl
CTpyKTYpHbIV aHanm3 cxeMbl: KONMYECTBO BETBEW N, = 3, N03aTOMy Tpu Toka: |, I, 1;;

n, = 2 - KONNYECTBO BCEX Y3NOB; N,y=N,_;= 2 - 1 = 1; KOIMYECTBO HE3ABUCUMbIX KOHTYPOB N, =

Cuncrtema He3aBUCUMMbIX YPaBHEHUI, COCTaBMEHHbIX No ABYM 3akoHaMm KnpxrogacocTouT U3 Tpéx
YpaBHEHMWN, TaK KaK KONMYEeCTBO BETBEN N, = 3; U3 HNX OOHO YPaBHEHUE MO NEPBOMY 3aKOHY
Kupxrodpa, Tak Kak oanH He3aBMCMMbIN y3en n,= 1 1 ABa no BTopoMy 3akoHy Knpxroda, Tak kak Asa
He3aBMCUMBbIX KOHTYpa N.= 2

1. Tlpon3BosnbHO BbIbEpeM HanpaBrieHns 06xo4a KOHTYPOB 1 0603HAYNM Ha CXEME YCIOBHbIE
NonoXuTenbHble HanpaBlieHNsl TOKOB B BETBSX.

|1'|+1'_1 +i3=0
SR —13Ry= F —E;

1. COCTaBMM CUCTEMY HE3aBUCUMBbIX YpaBHeHui: 282 ~hifh =52 =k

1 cxeme. BbibpaTb paLmoHarnbHbIi MeToq pacyéTa.
dopmynbl pacyé€Tta Ang AaHHOW CXeMbl

] )] mea—
MeTOJOM CBEPTbIBAHUA:

R
; R, R

R..= KatRs . R =R, +R.;;
Ry Ry_5

Ris= K2*Ris . R=R,+R..

7

PelueHne: uncno BeTBer COOTBETCTBYET YMCITY TOKOB B SNIEKTPUYECKOW LIENW, MO CTPYKTYPHOMY
aHanmay cxembl: KONMYecTBO BETBEWN NATb, N, = 5, NO3TOMY NATb TOKOB: |4 I, 1514 15

PaunoHanbHo pewaTtb gaHHY0 CXeMy MeToaoM CBéprIBaHVIFI, TakK KakK B cxeme ogunH NCTOYHUK
3]'IeKTpI/I'-IeCKOIZ HEeprun. 3ameHnB nocnegoBaTenbHbIE U napannenbHble y4aCTKMN SKBUBAJNIEHTHbIMUA
conpoTunBNEHNAMMN, Hangem BHelUHee conpoTueneHne uenu.

KoHTponb: npoBepoyHas paboTta no MHAMBUAYanbHbIM KapTOYKaM.
[na 3agaHHOM CXeMbl 3NEKTPUYECKON Lienu:
MpoynTaTh A4aHHYIO CXEMY:

a) onpenennTb CprKTyprIVI aHanua cxembl: KONM4YeCTBO BETBEN, BCEX y3510B He3aBUCUMbIX Y3510B,
He3aBUCNMbIX KOHTYPOB.



6) MO CTPYKTYpe CXEMbI ONPEAENUTb:

- KONNYEeCTBO TOKOB B JAHHOW CXeMme,

- KONMYECTBO HE3aBNCUMbIX YpaBHEHMIA NO ABYM 3akoHaM Knpxroda,

- KONM4YeCTBO HE3aBMCUMbIX YPaBHEHUI NO NepBoMy 3akoHY Knpxroda,

- KOJ1In4eCTBO HE3AaBUCUMbIX ypaBHeanZ No BTOPOMY 3aKOHY KI/IpXFO(ba

E3

R4

2. 3anucaTtb He3aBUCUMblE YpaBHEHUS Mo 3akoHaMm Kupxroga

BapuaHT Ne BapuaHT Ne

BapuaHTt Ne BapnaHT Ne

—

Rl []3

El E3

R1

E1l

Ez2



MpakTuyeckoe 3aHATUE Ne 3
PACYET LIENMEN NOCTOAHHOIO TOKA METOOM CBEPTbIBAHUSAL.
AHANU3 PABOTbI ANEKTPUYECKMX LLENEW NPU USMEHEHWUM OQHOIO U3 NAPAMETPOB
Llenb paboTbl: NpnobpecTn HaBbIKK pacyéTa ANEeKTPUYECKMX Lener MeToA0M CBEPTLIBAHUS.

AHaJ'IVISI/IpOBaTb pa60Ty uenun npn sBHe3anHoOM M3aMeHeHnn oaHoro U3 napameTpoB.

KoHTponb: npoBepoyHas paboTa no nHAnBUAyanbHbIM KapTo4YKaMm.

3apaHume. o gaHHOM cxeme paccynTaTb ANEKTPNUYECKYHO Lienb MEeTOA40M CBéprIBaHVIﬂ. npOBeCTVI
aHanus paGOTbI uenun, npn nsaMeHeHnn ykadaHHOro conpoTmuBrieHnd, He npon3Boad paCLIéTOB.

3apaHune cocTouT 13 cnegyrvwmx atanos pa6OTbIZ

1. npO‘-IVITaTb AaHHYIO CXeMy: onpenesnintb KoOJIn4eCTBO TOKOB; BblAEJINTb YH4ACTKU C
nocrnegoBatesfibHbIM 1 napaniefibHbiIM coeuHEHNEM Pe3NCTOPOB,

2. HapucoBaTb cxemy anektTpmyeckon uenu (cobntogasn: nopsiaok cnegoBaHnst 3N1eMEHTOB U
pasmepbl anemeHToB cornacHo MOCT 2.702 -75), HaHeCTM HanpaBneHMs! TOKOB U BXOOHOro
HanpskeHus.

3. Kpatko 3anucaTb ycnosue 3agayu;

4. PaccuuTaTb Lenb: HanTH, YKa3aHHble B HOMBMayasribHOM 3agaHnn BeJin4nHbl
(COI'IpOTVIBJ'IeHVIe LLenu, TOKM BETBEN, HanpaxeHund, MOLWHOCTU, NoTeHuunanbl TO‘-IeK)

5. TpoBecTn aHanu3 paboTbl Lenu (No NHAMBUAYaANbHOMY 3aaHUI0)
i BapuaHm Ne
HaHo: U,= 36 B
R5|_ R, =6 OM; R, = 6 Om
R;=30mM; R, =6 Om
Rs =6 Om

Rz

R

]
L 1
]

_|

R

HawnTtun: Tokn BetBen, P,; R; U; U; Us; Uy, U

Kak nameHatca ykasaHHble BENN4YMHbI, ecnn R.1.

R Bapuarm Ne
1
e JaHo: U,= 12 B
R4 Rs R: Ri=20M; R, =15 0m
—Rs_ R, =10 Om: R = 6 OM
-9 I
a R5=80M

1) Hantn: Q. P4, R, U, U1, Us, I, |1, Iz, ls.

2) Kak nameHatca ykasaHHble BENNYMHbI, eciv R.1.

+ J_

|:| |:| Ia R.: daHo: P= 100 Bt

BapuaHm Ne




R,=24 Om; R, =8 Om

R:=8 OmM; R, =4 Om

R/ R.

R. Hantu: Tokmn BetBen: | @.; U; Us; U; 1y L ;.

Kak n3ameHsiTcs ykasaHHble BENUYUHbI, ecnu R,1.

BbInonHMB paboTy, CTyAeHT AOJIKEH:
3Hameb:
OCHO8HbIe 3aKOHbI U MPUHUUIMbI Meopemu4ecKol 3/1eKmpomexHUKU:
1. 3akoH Oma and nonHOM uenu u aAng yvyacrtka uenu;
2. CaoncTtBa nocriegoBaTenbHOro 1 napannenbHoro COeANHEHNst pe3NCTOPOB;

3. MeToabl pacyeTa 1 UsMepeHusi OCHOBHbIX NapamMeTpOB 3MEeKTPUYECKNX, MarHUTHbIX Lienen:
MeTo[, CBEPThLIBAHMUS

Yvemsb:

1. YuTaTb NnpvHUMNMAIbHbIE, SNIEKTPUYECKME U MOHTaXHbIE CXEMbI: ONpeaensTb KONMYeCTBO
TOKOB B LI€NK, BUJ, COeAMHEHUS PE3NCTOPOB; BbIOOP paumMoHanbHOro MeToga pacyérta
AMEKTPUYECKON Lenu;

2. Wcnonb3oBaTb OCHOBHbIE 3aKOHbI Y MPUHLMIMLI TEOPETUYECKON SNEKTPOTEXHMKUN U
AEKTPOHHOW TEXHMKM B NPOdECCUOHANbHON OEATENBHOCTU: NPUMEHEHNE 3akoHa Oma un
CBOWICTB NocnegoBaTenbHOro 1 napannensHoro CoeanHeHns pe3ncTopoB:

a) Npu pacyéTe uenun no 3agaHHoON CXeMe;
0) npoBecTn aHanu3 paboTkl Lenu Npu BHE3aNHOM U3MEHEHUN OOHOIO U3 NapameTpos,

He npoun3soad paC'-IéTOB, Ha ocHoBe 3akoHa Oma, CBOMCTB nocreaoBaTenbHOro nnm
napannenbHoOro coeamHeHmna pe3ncTopos.

MpakTuyeckoe 3aHaTue Ne 4
PACYET LEMNEW C HECKONbKUMU NCTOYHUKAMM 34C
PA3NMWYHLIMX METOOAMU

Uenb paGOTbI: npmo6peCT|/| HaBbIKN pacqéTa ANEeKTPUYeCKnx Lenen ¢ HeCKONbKMMUN UCTOYHUKaMMU
pas3nnyHbiIMMn MeTogaMu.

3apaHue. PaccuntaTb anekTpnyeckyto Lenb No 3aJaHHON CXeMe pasnuyHbiMu metogamu: Metog
KOHTYpHbIX TokoB (MKT), meTog y3noBbix HanpsikeHui (MYH), metog 3akoHoB Knpxrodha. 3agaHue
COCTOMT U3 criegyroLLmx aTanos paboTbi:

1. HapucoBaTb cxemy anekTpuyeckon Lenu
2. KpaTtko 3anucaTb ycrnosue 3agaym

3. [lpountaTtb OaHHYO cxemy
4

BbiOpaTb pauunoHanbHbI MeToa pacyéta (HaMMeHbLLEE KONMYECTBO HE3aBUCUMBbIX
ypaBHeHUN)

5. PaccuutaTtbh Lenb MeTogoM Y3M0OBbIX HaNPs>KeHN



6. 3anucatb YpaBHeEHUA ONn4 pacyeTa uenn MetogomM KOHTYPHbIX TOKOB; BbIPa3nUTb TOKU BETBEWN
Yepes3 KOHTYPHbIE TOKU

7. 3anuncaTb ypaBHEHMA NS pacyeTa uenn metogom 3akoHoB Knpxroda

BbInonHuB paboTy, CTYAEHT JOJKEH:
3Hamb:
1. OCHOBHbIE 3aKOHbI U MPUHUUIMbLI Meopemuyeckol anekmpomexHuku: 3akoHbl Kupxroda

2. Memodbi pacyema u UsMepeHUsi OCHOBHbIX Napamempos 3eKMpPUYeCKUX, MagHUMHbIX yened: -
MeTOoA KOHTYpHBIX TokOB (MKT) ocHoBaH Ha BTopoM 3akoHe Kupxroda; 10

- MeTop y3noBbIx HanpsikeHnn (MYH) ocHoBaH Ha nepBoM 3akoHe Kupxroga
Yvems:
1. Yumamb npuHuyunuanbHble, 371EKMPUYECKUe U MOHMaXHbIe CXEMbI:

a) onpeaenaTb CTPYKTYPHbIN aHanM3 CXembl: KONMYEeCTBO BETBEN, BCEX Y3I10B, HE3aBUCKMbIX Y3F10B,
He3aBMCUMbIX KOHTYPOB.

0) No CTPYKType CXeMbl ONpeaennThb:

- KONIMYECTBO TOKOB B J4aHHOW CXeMme,

- KONNYECTBO HE3ABMCUMbIX YPaBHEHUIN COCTABIEHHbIX NO ABYM 3akoHam Kupxroda,

- KONMYEeCTBO HE3aBMCUMbIX YPaBHEHUIN COCTaBMEHHbIX NO NepBoMy 3akoHy Kupxroda,
- KONMYECTBO HE3ABNCUMBbIX YPaBHEHMWI COCTaBMNEHHbIX MO BTOPOMY 3akoHy Knpxroda
- KOSIMYECTBO HE3ABNCUMBbIX YPaBHEHNIN cocTaBreHHbIX Mo MKT

- KONMYECTBO HE3AaBMCUMbIX YPaBHEHUIN CcOCTaBmneHHbIX no MYH

B) BbIOOP paLMOHanibHOro MeTofa pacyéTa aneKTpMyeckon Lenu;

2. Mcrionb308amb OCHOBHbIE 3aKOHbI U MNPUHUUMbI MEeopemuyeckol af1ieKmpomexHUKU U
3MIEKMPOHHOU MEXHUKU 8 rpogheccuoHarbHOU OesimesibHOCMuU: NpUMeHeHne 3akoHoB Knpxroda
ONs pacdéTta uenen pasnmyHbiMm MeTogamMmu: KOHTYpHbIX TokoB (MKT), yanoBbix HanpshxeHun (MYH)

MpakTuyeckoe 3aHaTne Ne 5
KoHTponbHasa paboTta Ne 1:

PACYET LIENEN NOCTOAHHOIO TOKA PA3/IMYHBbIMU METOOAMM

Llenb: npoBepuTb CTENEHD YCBOEHWS:
- 3obpaXkeHne N YTeHne 3NEKTPUYECKNX CXEM;
- 3akoHOB Kupxroga 1 ux npakTnyeckoro npuMeHeHus;
- METOOMKMN pacyeTa Lieny pasnmyHbiMu cnocobamu; BelGOp pauyoHanbHOro Metoda pacdéra.
3apaHume. [poBecTn pacyET JaHHOW 3MEKTPUYECKON Lenn pasnnyHbIMiU METOOAMMU.
MnaH paboTbl:
1. KpaTkas 3anucb ycrnosus 3agadu:

- eQVHULbI U3MEPEHUS ANEKTPUYECKMX BENNYMH 1 NapamMeTpoB B cucteme CU;



1. HapucoBatb cxemy JaHHOW 3NEKTPUYECKON Lienu:
a) cTporo cobnogas NOpsifoK CriejoBaHUSA 3N1eMEHTOB B 3aJaHHON CXEME;
0) nsobpaxasa pasmepbl anemeHToB ¢ cobntogeHnem NOCT 2.702 -75

1. YreHwne cxemsl:

a) CprKTyprIIZ aHanm3 cxembl: onpegerintb Konm4yecTBo: BeTBEWN, BCEX y3510B, HE3aBNUCUMbIX Y3J10B,
He3aBUCUMbIX KOHTYPOB.

0) MO CTPYKTYpe CXembl ONpeaenuThb:

- KONNYECTBO TOKOB B JaHHOW CXeme,

- CKONbKO BCEro HE3aBMCUMbIX YPaBHEHMI HEOOX0AMMO COCTaBUTL MO ABYM 3akoHaM Kupxroga,
- CKOIMbKO HE3aBUCKMMbIX YPaBHEHUN HEOOXO0AMMO COCTaBUTL MO NepBOMY 3akoHY Kupxroda,

- CKOINbKO HE3aBMNCHMbIX YPaBHEHUIA MO BTOPOMY 3akoHy Kupxroda.

1. BbIOOp paunoHansHOro Metoga pacyéTa (HaMmeHbLLee KONMYECTBO HE3aBUCUMbIX
ypaBHeHUN).

2. Pacyét uenn MemodoM y3/108bIX HanpsKeHUU.
a) ykasaTtb Ha cxeme: 11
- BasucHbIn y3en,
- HE3aBMCUMBbIN y3en,
- HanpaBneHne y3noBOro HanpsXXeHus;
0) cocTaBrneHne ypaBHEHNS MO METOAY Y3MOBbIX HaNPsSXXeHWI;
B) pacyéT NpoBOAMMOCTEN BETBEN;
r) pac4éT y3roBOro HarnpsiKeHus;
[) HaHeceHne HanpaBreHnsl TOKOB BETBEW;

€) COCTaBrEHNE ypaBHEHMWS MO BTOPOMY 3aKoHy Kupxroa no KOHTYpy Yepes HyXKHyto BETBb U
y3r10BO€ HarnpsikeHue,

X) Bblpa3nTb TOK BETBY Yepes3 Y3r0BOE HaMnpsiKeHne U paccuntaTh ero.
3) NpoBepkKa peLLeHns 3agaym no nepsomy 3akoHy Kupxroda.
1. Pacuét uenm MmemodomM KOHMYPHbLIX MOKO8:
a) ykasaTb Ha CXeme HanpaBrieHUs KOHTYPHbIX TOKOB;
6) cocTaBneHne CUCTEMbI YPaBHEHWUI MO METOAY KOHTYPHbLIX TOKOB;
B) paCYET KOHTYPHbIX TOKOB,
2) HaHeceHue Ha CxeMy HanpasreHNs TOKOB BETBEW;
[) BbIpa3nTb TOKN BETBEWN Yepe3 KOHTYPHbIE TOKN U paccuuTaTb UX.
1. Memod 3akoHoe Kupxzaodgha:

a) HaHeCeHne Ha CXxemMy HanpaBJieHUA TOKOB BETBEW;

6) cocTaBneHne CUCTEMbI HE3aBUCUMbIX YpaBHEHUI MO 3akoHaMm Knpxroda.

MpakTnyeckoe 3aHATue Ne 6

PACYET MATHUTHbIX LIENEN



Lenb: npmo6pecm HaBbIKUA pacqéTa MarHUTHbIX Lienen.

YMeTb NPOBOANTL aHANOMMI0 C SNEKTPUYECKUMM LIENAMM, NPUMEHATb OCHOBHbIE 3aKOHbI, NeXxallue
B OCHOBE pacyé€Tta MarHMTHbIX Lenemn.

PacyéTt marHuTHbIX Lenen ocHoBaH Ha npuHUMne HenpepbiBHOCTU NIMHUA MarHUTHOWN MHOYKUMN N
3aKOHa NOJIHOro TokKa

3apaHue. HeobGxoamMmMo paccuntaTb Hepa3BeTBNEHHYHO MarHUTHYHO Lierb, Y KOTOPOW M3BECTHbI:
Mapka maTtepuana, U3 KOTOporo U3roToBIieH CepAeYHMK, pa3Mepbl MarHMToNpoBoAa B MM, YUCIIO
BUTKOB OGMOTKM. B 3aBUCMMOCTYM OT yCrOBUS, pacCMaTpUBaETCs peLLeHne NpsiMon Unn obpaTHoi
3agaun.

1. OnpepennTb TOK B 0OGMOTKE, NP1 KOTOPOM CO34aETCA MarHUTHbIN noTok (P = 3,2 -10° BO)
2. Haiitn Tok B 0OMOTKe, 0becnevmBaroLLunin B 3a30pe MarHUTHyo nHaykumto (0,65 Tn)
3. OnpegenuTb MarHUTHBIN NOTOK B CEpaeYHUKe, eCnv TOK B 06MOTKE U3BECTEH (paBeH 6 A).
4. HanTtn Tok B 06MOTKe, 0becnevnBatoLnin Ha BTOPOM y4acTKe MarHUTHy0 nHgykuuio (1 Tn)
Bcero 16 BapuaHToB
MnaH pelueHnsa NnpssmMon 3agaym:

1. HapucoBaTb MarHUTHyIO Lienb; BbIAENUTbL Y4aCTKN C OAMHAKOBLIM CEYEHNEM;

2. PaccuuTatb:
- CpegHve CUMOBbIE NIMHUN YHaCTKOB,
- nfowaan cevyeHns y4acTKoB;

3. 3anucatb hopmyny MarHMTHOrO MNOTOKA, U3 HEE HAaWTM MarHMTHYIO MHAYKUMIO y4acTka, no
Tabnuuam unu KpUBOW HamMmarHMYMBaHUSA HANTWN HANPSPKEHHOCTb OAHHOIO y4acTka MarHUTHOW Lienu

MpumeyaHune: npu nepexone M3 ogHON cpeabl B APYryt0 MarHUTHbIA MOTOK HEN3MEHHbIN.

4. PaccuuTaTh HanpshkEHHOCTb BO3YLLHOO 3a30pa 13 (popmyrsl B, = o H,

5. 3anucatb 3akoH nonHoro ToKa: F = H, i+ H./ .+ H./,

6. Bolumcnutb Tok 13 chopmynel: F = [w

BbinonHuB paboTy, CTYAEHT JOIMKEH:
3Hamb:
1. 3OnekmpomexHudeckyo mepmuHonoauro: 12

MarHUTHasa MHAYKUUSA, HanNpshHkEHHOCTb MarHUTHOMO MO, MarHUTHas NPOHULAeMOCTb,
MarHMToABMXYyLLAsA cuna (cuna HamarHM4nMBaHus), MarHUTHbIA NOTOK, MarHUTHas Lienb:
0003HayYeHns, eanHNLIbI U3MEPEHUSA 1 POPMYIbI pacyéTa.

1. OcCHOBHbIE 3aKOHbI U rnpuHyuUrnsl meopemuquKOL“/ 3/IEKMPOMEXHUKU. 3aKOH NOJTHOIo TOKa;
HenpepbIBHOCTb MAarHUTHOIO NOTOKa.

2. MemoOdbi pacyema u u3MepeHUsI OCHOBHbIX rapamempos 3/1eKMPUYECKUX, MagHUMHbIX
ueriell: pac4éT Hepas3BEeTBIEHHbLIX MarHUTHbIX Lenen

Yvemsb:

Paccyumbieamb napamemphb! 371IEKMPUYECKUX U Ma2HUMHbIX yenel



MpakTnyeckoe 3aHATue Ne 7
ONPEAENEHUE NAPAMETPOB BEJIUMUH NEPEMEHHOIO TOKA
TekyLMi KOHTPOIb
3apanue Ne1. (paccumtaHo 25-30 MUHYT)
Ll,enb: I'IposepvlTb CTeneHb OCBOEHNA N 3aKpenneHna Mmatepuana.

MpoBoANTCS NMCbMEHHDIA ONPOC NO3TOMY 3afaHWN0 cpa3sy nocne n3ydeHus TeMbl «apameTpbl
BENUYMH NEPEMEHHONO TOKa U CMOCOObI X N300pakeHns»

a) Onpenenntb napaMemphbl 8e/IUYUH TOKA N HAaNPsDKEHNS.
0) MNMoCcTponTb BEKTOPHYIO AnarpaMmmy v npodntathb eé.
3apaHue Ne2 (paccumTtaHo Ha 60-80 MuH.)

Uenb: I'IpoaepMTb CTeneHb OCBOEHUA 1N 3aKpenneHna matepmnana no reme ((SJ'IeKTpI/I\-IeCKI/Ie uenm
nepeMeHHOro Toka»

MpoBoaunTcs nocne nsyyveHns Temol: « OCOBEHHOCTU Lienei nepeMeHHOro Tokay, Kak UTorosas
paborTa.

Mo nHamBMayanbHbIM KapTodkaM HeobXxoauMO:

a) onpeaenqTb NapameTpbl TOKa U HaNPSXKeHUs;

6) paccuuTaTtb caBUr doas Mexay HanpshKeHMeM 1 TOKOM;

B) onpeaenuTb xapakTep Harpy3ku (nnmbo no BeKTOpHOM anarpamme, nmbo

no casury das Mexay TOKOM U HanpsikeHnem);

r) NOCTPOUTL Npeanonaraemyto CXemy 3aMeLLeHNst ANEKTPUYECKON LIenu;

) paccunTaTtb NonyyYeHHy SMEKTPUYECKYIO Lienb;

e) onpeaenvTb napamempbl yenu nepeMeHHOro Toka no n3obpaxeHHon cxeme.

HYHKTbI « a,e» paccynTaHbl Ha CTygeHTOoB C XopownMn n oTnn4YHbIMMU 3HaAHUAMIK NO TEOPUMN,
CMNOCOBHOCTU MbICITUTb HeCTaHOapTHO.

3apanue. Mo OaHHbIM 3aKOHaM N3MEHEHNA TOKa N HanpsaXXeHna onpenennTb:

napameTpbl BENIMYMH, MOCTPOUTL BEKTOPHYIO AnarpaMmy, CABUr ¢as, n306pasnTb npeanonaraemyto
cxemy.

BapunaHnTt Ne 1. u = 84,6 sin (251,2 t +30°) B

i =5,64 sin (251,2t-60°) A.

BapunaHT Ne 2 u = 42,3 sin (376,8 t — 45°) B,
i =4,23 sin (376,8 t - 45°) A.

BapunaHnt Ne 3 u = 169,2 sin (1256 t-90° ) B,
i =28,2sin (1256 1t-45°) A.

BapunaHT Ne 4 u = 112,8 sin (1884 t + 32°) B,
i =28,2sin (1884 1t-58)A.13



Bapwuant Ne 5 u = 119,85 sin ( 150,72 t -60°) B,
i =4,23 sin (150,72 t — 30°) A.

BapuaHT Ne 6 u = 211,5 sin ( 3768 t -50°) B,

i =1,49 sin (3768 t -30°) A.

BapuaHT Ne 7 u = 310,2 sin (157 t + 42°) B,
i=0,31sin (157 t—90°) A.

BapunaHT Ne 8 u = 179 sin (471t + 29°) B,
i=3,58sin (471t +79°) A.

BapuaHt Ne 9 u = 70,5 sin (105 t -37°) B,

i =0,705 sin (105 t -90°) A.

BapuaHT Ne 10 u = 169,2 sin (3140 t + 53°) B,
i =7,05sin (3140 t — 37°) A.

Bcero 36 BapuaHTOB

MpakTuyeckoe 3aHATHE Ne 8
PACYET LIEMEW C ABYMSA NAPAMETPAMU
OnpedeneHue napamempoes peasibHOU KamywkKu

Llenb. MpuobpeTeHne HaBbIKOB MO pacyéTy Lienei NepeMeHHOro Toka ¢ AByMsi napameTpamu v
3aKpenseHne 3HaHUii NosyYeHHbIX Ha TEOPETUYECKUX 3aHATUSIX U B MPOLIECCE CaMOCTOSITENbHOW
MOAroTOBKU MO AaHHOW TeMe.

3apaHue. Mo nokasaHmam NpubopoB onNpeaennTb NapameTpbl pearnbHOWM KaTyLIKX, MOCTPOUTb
BEKTOPHYIO AnarpaMmmy 1 3anucatb 3aKOHbl NU3MEHEHNSA TOKA U HaMNpPsHKEHWI, €Cnn amnepmeTp u
BOSIbTMETP MPY BKIAOYEHNN KaTyLLKN B LieNb NOCTOSAHHOro Toka nokasanu 0,5 A n 20 B, B uenu
nepemeHHoro Toka 1 A n 50 B. M1306pa3nTb cxemy 3amMmeLLeHUsT C U3MepPUTENbHbLIMKU Npubopamu.

HaHo: U= 20 U.=50
I.=05A1.=1A

HanTun:

1.MapameTpsbl kKaTywkn: R, L

2. PaccuntaTtb uens;

3. MNocTponTb BEKTOPHYIO Anarpammy;

4. 3anucaTtb MrHOBEHHbIE 3HAYEeHUs Toka U Haﬂpﬂ)KeHMVI.

PeweHne.

1. PaccuntaTb aKkTMBHOE CONpPOTUBMNEHME KaTyLKK (MO nokasaHusam npubopos B Lienu
NOCTOSAAHHOrO ToKa):

R=U/1=20/0,5=40 Om

2. PaccuntaTtb nonHoe conpotmeneHune uenu Z:

Z=UJ1.=50/1 = 50 Om, Ho Z=VR+X;

3. IHOyKTMBHOE COMPOTMBIIEHUE:



Xi2=272—R2=50?2-402=900; X.=30 Om, HO X,.=2mfL = wL
4. NHOYKTUBHOCTb KaTyLLKU:

L=X/2mwf=30/2 3,14 50 = 0,0955 IH.

Mapamempsbi kamyuwku HatideHbl: R = 40 Om, L = 0,0955 'H = 95,5 MIH
[1ns nOCTpoeHus1 BEKTOPHON AnarpamMmmMbl pacCynTaeMm:

- OeNCTBYIOLIMNE 3HAYEHUS BEMMNYMH HANPSKEHWUIA:

Ux-1 R=140 =40 Owm;

U.- I X.= 130 = 30 Owm;

- KO3(P(PULUMEHT MOLLHOCTHK COS ®:

cos =R /Z=40/50=0,8

- caBur a3 Mexay HanpsbkeHuem 1 Tokom @: 14
@=+37,H0Q=W-Y

- HayanbHas gasa HanpsbkeHusl pasHa 02

- HavarnbHasa dasa TokKa:

W=W,-¢=0-37=-37

- yrnoBasi ckopocTb w: w =21f = 2-3,14-50 = 314 r=/,, TaK KaK
npombiwrieHHas JyactoTa: f =50 Ny,

[lns NocTpoeHnst BEKTOPHOWM AnarpaMmbl BbiOMpaloT Maclitad (4nst TOKOB OAMH, ANs BCEX
HanpsHKEHWN - OOUHAKOBbIN).

MNMnaH nocmpoeHusi gekMopHoUl duazpammbl:

1. MoCTponTb BEKTOP TOKa (C y4EeTOM ero HavarnbHou asbl), Tak kKak B nocriefqoBaTesnbHOM Lenm no
BCEM 3/IeMeHTaM TeYeT OAMNH TOK.

2. BekTopbl HanpshxeHWiA CTPOUTL OTHOCUTENBHO TOKA CTPOro B TOW NOCNeAoBaTENbHOCTU, Kak
napameTpbl M306paXkeHbl HA CXeMe 3aMeLLEHUS (MOMHU: Ha y4acTKe C aKTUBHBLIM COMPOTUBIIEHNEM
TOK U HanpsiXeHne coBnagatoT no ¢ase, ¢ UHAYKTUBHOCTbLIO - BEKTOP HaMNpPshKeHUs onepexaeT
BEKTOpP Toka Ha 90°).

3aKoHbI U3MeHeHUs1 MoKa U HanpspKeHul:

i =l.sin(wt+ W¥)=1,41sin (314t - 37°) A.

u=U,sin wt=70,5sin 314 t B.

uz= U.sin(w t + W.r) = 56,4 sin(314 t - 37°)B,

u = U.sin(wt+W¥,)=423sin (314 t + 53°)B

KoHTponbHble BONpochkl:

1. 3anucatb hopmyny MrHOBEHHOTO 3HAYeHWs Toka, (HanpskeHus) n gaTb
XapakTepuUCTUKY NapameTpoB, BXOASLLMX B Hee.

2.Mepevncnutb NapameTpbl peanbHONM KaTyLUKW, 06 bACHUTE PN3NYECKMI CMbICTT.
3.06BACHNUTE METOAUKY NOCTPOEHMS BEKTOPHbIX AMarpamm.

4. Kak paccumTaTb casur pas mexay TOKOM M HanpshkKeHWeM B Lenn?

5. Kakne 3HauyeHusa (MrHOBEHHbIE, AENCTBYIOLLME, aMNNNTYOHbIE) MOKA3bIBAKOT N3MEpPUTENbHbIE
NpUBOopbI ANIEKTPOMArHUTHON M ANHAMUYECKOW CUCTEMbBI B LIENSIX NEPEMEHHOMO TOoKa?



PekomeHayemas nutepartypa:

1.bepeskuHa T.®. n ap. «3agavyHuk nNo obLLEn SNEeKTPOTEXHUKE C OCHOBAMM 3NIEKTPOHUKNY Yyeb.
nocobue gna ctyg. M. Beicw.wk.2001r. cTp.84-87.

2. EBgokumoB ®.E. «TOD» yueb. ansa ctya. obpasoBaT. yupexaeHun cpeaH. npod.obpasoBaHus
M.MN3pgaTtenbckun ueHTp «Akagemna»,2004. ctp.278-286.

MpakTuyeckoe 3aHaTHe N2 9
PACYET HEPA3BETBJIEHHbIX LLEMNEW

Llenb: npnobpecTn HaBbikK pacyéTa Hepa3BeTBIEHHLIX LIEMNEN NepeMeHHOro Toka 1 3aKkpennTb
3HaHUA CTYAEHTOB, NOJTYYEHHbIE HA TEOPETUYECKMX 3aHATUAX U B NPOLIECCE CaAMOCTOATENbHOM
NoaroTOBKU NO JaHHOW TeME.

KoHTponbHble BONpocChbl:
1. HasBaTtb napameTpsbl Lenen NnepemMeHHOro Toka; nx dnusnyeckmin CMbICIl.

2. Ob6bsicHUTL ocobeHHocTun Lenu RLC. Kak onpegenvTb xapakTep Harpysku no peakTUBHbIM
COMPOTUBIIEHNSIM?

3.006BbACHUTL METOAUKY NOCTPOEHUSI BEKTOPHbIX AMarpamMmm.
4. Kak paccunTatb casur oas Mexay TOKOM M HanpsikeHnem B Lenun?
5. Kak onpegenuTb xapakrep Harpy3kum no casury das @ mexay TOKOM 1 HanpskeHnem? 15

3apaHue. Katyiika ¢ aktuBHbiM conpoTtusneHmem 10 Om u nHaykTmBHOCTLIO 60 MITH coeanHeHa
nocnegosaTernbHO C KOHAEHCAaTOPOM EMKOCTbIO 72 MKD 1 NOAKMYEHa K UCTOYHWUKY NepeMeHHOoro
HanpshkeHus ¢ YactoTon 50 'y n aMnnMTyaHbIM 3HaYeHneM HanpsbkeHns 110 B. Onpegenutb
AelCcTBYIoLLEee 3Ha4YeHne Toka, NONHOE CONPOTUBIIEHNE LIENK, MOSTHYH0, aKTUBHYIO U PEAKTUBHYIO
MOLLHOCTK. [OCTPOUTEL BEKTOPHYIO AMarpaMmmy ToKa MU HanpsiXKeHun.

BbinonHuB paboTy, CTyAeHT OOJKEH:
3Hamb:
1. OnekmpomexHU4ecKyo mepmMuHOIo2ur:
- AMNNMTYAHblE, AEACTBYIOLLME U MIHOBEHHbIE 3HAYEHNS BENUYNH X OPMYIbl;

- NMapameTpbl Lienen nepeMeHHOro Toka: UHAYKTUBHOCTb, EMKOCTb, akTUBHOE COMPOTUBIEHUE, UX
PU3NYECKUIA CMBbICTT.

- PeakTvBHbIE CONPOTMBNEHMS ANEKTPUYECKON Lienn NepeMeHHOro Toka, nx 0603Ha4YeHns 1
dopmynbl pacyéta.

- NonHoe conpoTuBneHne Lenu;
- CaBur gas, xapaktepucTuka uenu no casury ¢as

1.  OCHOBHbIe 3aKOHbI U MPUHUUMbI Meopemuyeckol 3/1eKmpomexHUKU: 0COBEHHOCTM Lene
nepemMeHHoro Toka

2. Memodbl pacyema u uamMepeHUsi OCHOBHbLIX Napamempos 371EKMPUYECKUX, MagHUMHbIX
uenel: ocoGEHHOCTM Lenel NepeMEHHOro Toka, pelleHne 3adad No BEKTOPHbLIM
anarpammam.

Yvmems:

Paccyumbigame napamempabl 371EKMPUHECKUX U MagHUMHbIX yerel, cmpoums 8eKIMOpPHbIe
OuazpamMmbi



O6pasey pelueHnA 3agaun:

3apava. B HepasseTBneHHon uenn CRL, HanpsikeHne Ha BXOL4E M3MEHSIETCS MO 3akoHy: u = 112,8
sin (800t + 60°) B; napameTpsbl Lenu: C = 31,25 mk®, L = 125 mIH, R = 80 Om. N306pasnTb cxemy
3amelleHus. PaccumTaTb Lenb. MocTponTb BEKTOPHYIO AMarpammy.

PelweHne.

1. Hangem peakTuBHble CONPOTUBIEHUS:

X.= wL =800 0,125 = 100 Om; X =1/ wC =10°/ 800 - 31,25 = 40 Om.
2. Bbluncnvm nomnHoe conpoTuBreHue uenu Z:

Z>= R? + (X.- Xc)?= 802+ ( 100 — 40 )*= 10000, Z = 100 Om.
3. Onpegenvm gencreytolime 3Ha4YeHUs BENNYMH:

Uu=U./ =112,8/1,41=80B,

I=U/Z=80:100=0,8A,

Uc.=1X.=0,840 =32B,

U:=IR=0,8 80 =064B,

U.=1X.=0,8 100 = 80 B.

4. CocTaBnswowme HanpsXXeHnst BCen Lenu:

aktmBHas U. = Uz = 64 B,

peaktneHasa Up = U, — U. = 100 — 80 = 20 B.

5. KoadhdmumeHT MOLLHOCTN COS®:
cose=R:Z=80:100=0,8,

6. Casur cpas mexay HanpskKeHnem 1 TOKOM @:

@ = +37°, TaK kak X, Xc

¢ =Y—yi

7.HavanbHble ¢asbl:

HanpsbkeHms Yu = 60, ( no ycnosuto)

Toka Y= W, — ¢ =60 - 37 = 23°

8. MowHocTu uenu:

aktmBHasa: P =1 -U.=0,8-64 = 51,2 BT, 16

peaktnBHasa: Q =1 -Up = 0,8 20 = 16 BAp,

nonHasa: S=1 U =0,8 80 =64 BA.

YKasaHuA K NOCTPOEHNIO BEKTOPHOW AnarpamMmeil.

1. BblbpaTb MacliTab Ans Toka 1 HanpsbkeHWA.

2. MocTpouTb HavanbHyo ¢asy Toka (yron y,= +23°)

3. Ha ny4e yrna noctpouTb BEKTOp TOKa.

4. BeKTopbl HAaNPs»KeHNn CTPOUTb OTHOCUTESBHO TOKa CTPOro MO CXeme 3amMeLleHns
MPUMEYAHMUE: BekTOp TOKa onepexxaeT BEKTOP HanpsikeHusi Ha émkoctn C Ha yron 90,

Ha aKTMBHOM COMpPOTMBIEHMN R TOK 1 HanpshxeHWe coBnagatoT no dase,



Ha NHAYKTMBHOCTU L — HanpsikeHne onepexaeT Tok Ha yron 90e.

5. MNpoynTtaTbh BEKTOPHYIO Anarpammy, coenaTb BbiBOZ, O XapaKTepe Harpysku rno BEKTOPHOM
auarpamme.

3agaum gns camocToATeNbLHOro peLweHuns:

Ne 5.126 bepeskmnHa T.®., N'yces H.I'., MacneHHunkoB B.B. «3agayHuk no obLueln anekTpoTEXHNKE C
OCHOBaMW 3NEKTPOHMKNY Y4eb. nocobue anga ctyg. M. Boicww.wk.2001r

PekomeHayemas nutepartypa:

1.6epesknHa T.®. u gp. «3agavHuk nNo obLien aNeKTPOTEXHNKE C OCHOBAMM 3TIEKTPOHMKNY» Y4YeD.
noco6bue gns cryg. M. Boicw.wk.2001r. cTp.84-90.

2. EBgokumoB ®.E. «TOO» yueb. ansa ctya. obpasoaT. yupexaeHun cpegH. npod.obpasoBaHms
M.UN3paTtenbckuin ueHTp «Akagemna»,2004. ctp.291- 302.

MpakTuyeckoe 3aHaTne Ne 10
KOHTPOIbHAA PABOTA Ne 2
PACYET LENEW NEPEMEHHOIO TOKA

Lenb: npoBepnTb ypoBEHb NPaKTUYECKUX HABLIKOB pacyéTa Lienen nepeMeHHOro Toka 1 3HaHus
CTyAEeHTOB, Nony4yeHHble Ha TEOPETUYECKUX 3aHATUAX U B npoLecce CaMOCTOSATENbHOM NnoAaroToBKU
no JaHHoOW Teme.

3apaHue: No gaHHON CXxeMe paccunTaTh ANEKTPUYECKYHO LieMNb, MOCTPOUTbL BEKTOPHYHO
Avarpammy Toka U HanpshkeHWi, MpoaHanmanpoBaTb paboTy SMeKTPUYECKoM Lenu npu
N3MEHEeHNM YacTOTbl UICTOYHUKA, ECNM XapaKTep Harpysku He nameHuncs. Pabota coctouT 13
crnegyowmx atanos: 1. KpaTkas 3anucb ycnosusi 3agayu:

- €ANHULI U3MEPEHNSA SNEKTPUYECKUX BEMNMYMNH 1 NapameTpos B cucteme CHU;

2. N3ob6pakeHne cxembl JaHHOW 3NEKTPUYECKON Lienn: ¢ cobniogeHnem:
- nopsiaka criegoBaHns 3f1IEMEHTOB;

- pa3mepsbl anemeHToB cornacHo FOCT 2.702 -75

3. PacuéT uenu:

a) NOfHOEe CoMpPOTMBIIEHME Lienu;
0) obLmi TOK;

B) HaNpsKeHWs1 Ha OTAENbHbIX AfIEMEHTax
2) aKTMBHYIO 1 PeaKkTUBHYI0 COCTaBIIAIOLLNE HAMPSXKEHUS BCEN Lenu;
4) KO3(hPULNEHT MOLLHOCTY;

e) coBur pas mexay HanpskeHMeM M TOKOM BCen Lenu;

) MOLLHOCTM LIENU: aKTUBHYIO, PEAKTUBHYHO, NMOSTHYHO.

4. NocTpoeHne BEKTOPHOWN Anarpammbi:

a) HavyanbHasg asa Toka;

6) NOCTPOEHME BEKTOPA TOKa M HAMpPsKEHWI, ¢ cobnogeHnem mactaba;

B) YyTeHue BeKTOpHOl‘;I anarpamMmbl 1 BbIBOA O XapaKTepe Harpy3Kku,;



5. AHanm3 paboTbl Lenu: Kak U3MEHWUNNCh YKasdaHHble Bennyunel: X, Xe, Z, |, U, U., U,, cos,, U, Uc P,
Q, S, Npx M3MEHeHMM YacTOTbl UCTOYHMKA, ECNN XapaKTep Harpysku B LLENIOM He U3MEHUIICS:

NOCTPOMB Heobxoanmble rpadukn Anst JoKasaTenbCTBa.
MpumeyvaHue: ons NpoBeAeHNs aHanM3a n3obpasnTb rpadukn peakTUBHBIX CONpoTUBNEHNA X X,
B 3aBMCMMOCTU OT YacTOThl.

|- BENMYMHa ymeHbLUnnach;
— - BéJin4nHa He n3MeHunIach,

1 - BEMUYMHA yBENMYmUnach

MpakTnyeckoe 3ansaTue Ne 11
PACYET TPEX®A3HbIX LLENEN
Lenb. MNpnobpecTtn HaBbikn pacyéTa TpExdasHbIX Lenen.
CTpounTb 1 YnTaTb BEKTOPHbLIE guarpaMmmbl U MO HAM CO34aBaTb CXeMbl TPEX(A3HbIX LiENen.

3apaHue: o 3agaHHOV BEKTOPHOW Avarpamme Ansa TpéxdasHon Lenu onpeaennTb XxapakTep
Harpysku B Kaxxgow dase, n3obpasntb npeanonaraemylo CXemy v BblYMCINTb 3HAYEHNE KaXaoro
conpoTtumBneHus B gasax. [lo BekTopHoOn anarpaMmme, NOCTPOEHHOW B Maclutabe, onpegenuTb
rpacpmyecku ToK B HyfieBOM NpoBoaE.

Badauu 0ns camocmosimeribHo20 peweHust
3apaya 1 (5.3 EBgokumosB)

OcBeTntenbHas yctaHoBKa 3a4aHusa nmeeT 150 aneKkTpuyeckux namn ¢ HOMMHaNbLHOW MOLLHOCTbLHO
60 BT kaxxgas npn HoMMHanbHOM HanpsbkeHun U... = 220 B. Jlamnbl BkNtoYeHsbl B TpexdasHyto ceTb
C NUHenHbIM HanpskeHnem U, = 220 B 1 obpasyoT paBHOMepHYto Harpy3ky. OnpegenuTb dasHble
N NNHENHbIE TOKW, MOLLHOCTb OCBETUTENBHOWM Harpy3ku B Kaxxgon dpase u Bcen Lenn. N3obpasuntb
CXemy.

3apava 2. OcBeTuTenbHas ycTaHoBKa 30aHusa umeeT 150 anekTpu4eckmnx namn ¢ HOMUHaNLHON
MoLHocTbo P = 60 BT kaxkgas npy HOMWHanNbHOM HanpskeHun U...= 127 B. Jlamnbl BkntoyeHbl B
TpexdasHyto ceTb C NMMHENHBbIM HanpsxeHnem U,= 220 B n o6pa3yoT paBHOMEPHYO Harpyaky.
Onpegenntb cnocob BKOYEHNS NTaMn; HeobXxoauMble TOKM B afeKTpuyeckon uenu. N3obpasntb
CXemy.

3apava 3. B TpexdasHyto 4eTbIpEXMPOBOAHYIO CETb C NMMHENHBIM HanpsikeHnem 380 B BkntoveHbl
LecTb ognHakoBbIxX anektponamn (P... = 100 BT, U...= 220 B, no ase B pase). OnpegennTb Toku B
npoBoAax (NMMHENHbIX U HyNeBoM). M1306pa3nTb cxemMy anekTpuieckon uenu. NMocTpontb BEKTOPHYHO
anarpammy

3apava 4. B TpexdasHomn Lenu ¢ HyneBbiM NPOBOAOM B 0AHOM 13 dha3 neperopena namna. Kak
n3mMeHuTCca paboTa uenu, ecnv Harpyska 6bina paBHoMepHas.

BbinonHuB paboTy, CTYAEHT [OIKeH:
3Hamb:
1. BnekmpomexHUYECKYy0 MePMUHOIO2UI0!

- TpéxdasHble CUCTEMBI, coeauHeHNs a3 reHepaTopa 1 NoTpedbuTenst No cxeme: 3Be3aa u
TPEeYronbHuK

- HyNieBOW NpOBOf, €ro Ha3HavyeHue; NMHenHbIe NpoBoaa



- NINHENHBbIE U (ha3HbIE HAMNPSKEHNST U TOKU, NX 0603HAYEHUSA 1 POPMYIbl pacyéTa.

2. OCHOBHble 3aKOHbI U MPUHUUMbI MeopemuyecKol 3/1eKmpomexHUKU: 0COBEHHOCTU TpEXdasHbIX
uenen; HasHa4YeHne HyneBsoro NpoBoaa

3. Memodb! pacdema u U3MepeHUs1 OCHOBHbIX rapamMempo8 3/1eKMPUYHECKUX, MagHUMHbIX
ueriell: pacyéT uenen TpéxdasHoro Toka, pelleHne 3agad no BEKTOPHLIM AnarpamMmmMam.



